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The invention concerns a process for preparing food products comprising a gelled aqueous phase, which process comprises the steps 
of: (i) mixing at least part of the ingredients, including the water phase with a gelling agent mixture comprising agar, guar gum and locust 
bean gum at a temperature above 40 °C, (ii) shearing the mixture at a temperature below 40 °C. Preferably the food product also comprises 
a lipid phase. The gelling agent mixture preferably comprises 90-10 9b by weight of agar, 5-80 % by weight of guar gum and 5-80 % by 
weight of locust bean gum. The process is particularly suitable for replacing gelatin in low fat spreads, mousses and ice cream. 
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Foods containing a gelling agent mixture. 

The invention concerns foods containing a water phase which is structured with a gelling 
agent mixture comprising agar and certain galactomannan gums. 

Food products consist of a complicated mixture of solid and liquid components including, in 
5 most cases, a water phase. For many food products structuring of the water phase is essential 
to give the food the desired properties i.e. an appealing appearance, the right mouthfeel on 
consumption, the desired flavour and taste and other properties expected by the consumer. 
Structuring of the water phase is often accomplished with gelling agents such as gelatin, agar, 
carrageenan etc. Each gelling agent has its own gelling properties and produces gels with 
10 specific characteristics which make them useful for particular types of foods. Thus, gelatin gels 
rather slowly on cooling and the gels are elastic, give little or no synerests and retain 
appreciable gel strength after shear being applied to the gel. 

Because of these properties gelatin is the preferred gelling agent for food products for which 
the production process comprises the following two steps: 
1 5 i mixing of at least part of the ingredients, including the water phase, with the gelling 

agent at a temperature above the temperature at which the mixture geils, 
ii thereafter: mechanical treatment which involves the application of shear to the gel at 

a temperature below the temperature at which the mixture geils. 
Examples of such food products are: low-fat spreads (i.e. spreads containing less than 60% 
20 fat), mousse-type foods and ice cream. 
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Due to the particular properties of gelatin it is possible to obtain stable gels with little or no 
syneresis and which retain substantial gel strength, also after the application of shear. Such 
shearing may be an unintentional, but inescapable consequence of the mechanical treatment 
of the food product, such as may take place in equipment for packaging the food product in 
5 containers, or in mixers for mixing in additional ingredients. On the other hand shearing may be 
applied purposely to give the food product the desired structure. The latter holds e.g. for low-fat 
spreads and tee cream. 

However, gelatin has the disadvantage that it is of animal origin and therefore unfit for 
vegetarian diets and. depending on whether it is of bovine or porcine origin, its consumption 
10 may also violate certain religious food rules. Therefore there is a need for an alternative gelling 
agent which should preferably be of vegetable origin. 

Many different gelling hydrocolloids and hydrocolloid mixtures have been described for use in 
spreads, particularly low-fat spreads. 

Thus. GB 1 ,450.269 discloses low-fat spreads in which the aqueous phase contains a mixture 
15 of pectin and either carageenan. agar, guar gum. locust bean gum. etc. particularly a mixture 
of pectin and carrageenen. 

GB 1 ,554,800 discloses low-fat spreads in which gelatin or Danish carrageenen is used as the 
gelling agent. Since the aqueous phase also contains protein, a deflocculation agent is also 
added if the aqueous phase is acidic. As deflocculation agents may be used xanthan gum. 
20 locust bean gum, guar gum. or sodium carboxymethyl cellulose. In fact, gelatin is the only 
gelling agent exemplified. One of the examples mentiones the use of xanthan gum as a 
defloculation agent. 

EP-B-0 01 1 344 discloses water-in-oil type emulsions for use as low-fat spreads containing as 
the gelling agent a mixture of locust bean gum and xanthan gum and/or carrageenan. 
25 Sometimes an additional amount of gelatin is added as well. 

EP-B-0 052 899 discloses similar low-fat spreads containing as the gelling agent a mixture of 
on the one hand maltodextrin or pectin or lambda carrageenan or alginate and on the other 
hand guar gum or locust bean gum or iota carrageenan. Preferred are pectin or maltodextrin 
and guar gum. 
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EP-A-0 430 329 discloses very-low-fat spreads. As the gelling agent the examples only 
disclose gelatin and carrageenan. 

In EP-A-0 380 1 70 it is disclosed to prepare low-fat spreads using as the gelling agent a 
mixture of gelatin or agar (0.1-5% w/w) with solubilized starch (0.1-5% w/w). Particularly these 
5 spreads contain 2% gelatin or agar and 2% of solubilized starch. 

Agar, unlike gelatine, gels rapidly to relatively brittle gels, which show appreciable syneresis 
and little gel recovery after the application of shear. In spite of what is disclosed in 
EP-A-0 380 170, agar is therefore not very suitable for replacing gelatin in foods products 
which during production undergo the two process steps mentioned above. 

10 It has been described in EP-A-0 570 252 that gel strength and syneresis of agar can de 
reduced through cutting the agar molecules by acid treatment. From S.M. Fiszman et al, Rev. 
Agroquim. Tecnol Aliment. 27(4), 1987 519-29 it is known that the addition of locust bean gum 
in proportions of 25-75% increases the rupture strength and decreases the deformability 
modulus of agar gels. From S. Baidon et al, Rev. Agroquim. Tecnol Aliment. 27(4), 1987 

15 545-55 it is known that the addition of locust bean gum in proportions of 25-75% or a 1 :1 
mixture of locust bean and guar gum in a proportion of 50% decreases syneresis of agar gels. 

E.R. Morris, "Mixed Polymer Gels", in: "Food Gels 11 , Ed. P. Harris, 1990, pag. 291-359 
describes synergism between galactomannans such as locust bean gum and the well known 
marine hydrocolloids such as agar and carrageenan. A theoretical outline of the effects of the 
20 interaction is given which, however, does not lead to clear guidelines as to the effects to be 
obtained in practice. Both guar gum as well as locust bean gum separately appear to increase 
gel strength of agar gels and reduce syneresis (page 342-43) and give a less brittle gel. 

L.G. Enriquez and G.J. Flick, "Marine Colloids", in: "Developments in Food Science 19, Food 
Emulsifiers", Ed. G. Charalambous and G. Doxastakis, pag.248, describe that agar has been 
25 used in combination with tragacanth and locust bean gum to improve the smoothness and 
consistency of ice cream and sherbets, and also state that the use of other hydrocolloids such 
as locust bean gum and gelatin in combination with agar is desirable to stabilize and improve 
the shelve life of sherbets. 
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Guar gum and locust bean gum are thickening agents. Thus, they can be used to obtain very 
viscous aqueous solutions. However, they do not produce gels, i.e. they do not produce an 
aqueous system which does not flow without the application of pressure. 

Although in the prior art reduction of syneresis and brittleness of agar gels have been 
5 attributed to the addition of galactomannan gums, particularly locust bean gum, none of these 
references give any indication about the influence of either locust bean gum or guar gum on 
the gelling speed or gel recovery after the application of shear. Furthermore, although in the 
prior art the mechanical properties of pure aqueous gels consisting of mixtures of agar, locust 
bean gum and guar gum have been tested, real food products comprising such mixtures as the 
10 gelling agent appear to be unknown and their properties cannot be predicted from the 
theoretical considerations published. 

It has now been found that mixtures of agar, guar gum and locust bean gum are very suitable 

gelling agents for food products comprising a water phase, particularly for food products for 

which the production process comprises the following two steps: 
1 5 i mixing of at least part of the ingredients, including the water phase, with the gelling 

agent at a temperature above the minimum mixing temperature as hereinafter defined, 

ii thereafter: mechanical treatment which involves shearing of the gel at a temperature 

below the maximum shearing temperature as hereinafter defined. 

in such food products these gelling agent mixtures are able to replace gelatin, while 
20 maintaining the properties of slow gelling, low syneresis and gel recovery after the application 

of shear. 



The invention therefore provides a process for preparing food products comprising a gelled 
aqueous phase, which process comprises the steps of: 

i mixing at least part of the ingredients, including the water phase with a gelling agent 
mixture comprising agar, guar gum and locust bean gum above the minimum mixing 
temperature, 

ii shearing the mixture below the maximum shearing temperature. 



The mixing in step i is generally done at a temperature at which the aqueous phase is still a 
non-gelled liquid. The precise temperature at which the aqueous phase will start to gel is 
30 dependent to some extent on the properties and the amount of agar in the aqueous phase and 
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on the other components in the aqueous phase. Generally the minimum mixing temperature is 
40°C, preferably it is 45°C. 

Shearing is generally applied when gelling has at least started. The temperature at which the 
aqueous phase starts to gel to a measurable extend depends on the factors outlined above. 
5 Thus, the maximum shearing temperature is generally 40°C, preferably it is 35°C. 

The invention is particularly suitable for food products which also comprise a lipid phase and 
thus the process according to the invention preferably also comprises the step of mixing the 
aqueous phase including the agar, guar gum and locust bean gum with a lipid phase. 

Thus, the invention furthermore provides food products comprising a lipid phase and an 
10 aqueous phase which is gelled with a gelling agent mixture comprising agar, guar gum and 
locust bean gum. In such food products the use of gelatin as a gelling agent is superfluous. 
The lipid phase in such food products should comprise at least 0.1%, preferably at least 0.5% 
by weight of the food product. Generally, the lipid phase will not comprise more than 80% by 
weight of the food product, preferably not more than 60%. The lipid phase will generally 
15 comprise fats and/or fatty oils, but it may also comprise, or even consist entirely of, 
mono-and/or diglyceride emulsifiers. 

If the lipid phase is mixed with the aqueous phase above the maximum shearing temperature, 
it may coincide with step i or, alternatively, it may be done after step i has produced a 
homogeneous aqueous phase. 

20 If. on the other hand, the lipid phase is mixed with the aqueous phase below the maximum 
shearing temperature, this mixing may provide the shearing required in step ii and thus, step ii 
and the mixing of lipid and aqueous phase may partly or completely coincide. Which procedure 
is generally used or preferred, is determined by the type of food product and/or the type of 
equipment available. Often, additional steps involving shear are applied after mixing of lipid 

25 and aqueous phases. Such shear may be applied e.g. by the equipment used for filling the 
packaging or containers for the food product. However, for many products mixing or other 
processing steps involving the application of shear are necessary to give the product the 
required structure. Examples are: cooling under shear as used in the production of spreads, 
freezing under shear as used In the production of ice cream, or mixing in sufficient air to obtain 

30 a mousse type product, either of the sweet (dessert) type or of the savoury type such as fish 
mousses. 
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The agar used in the gelling agent mixture for the process according to the invention may be 
derived from the conventional seaweeds used for the production of agar and may be obtained* 
according to well known procedures. Seaweed sources, such as Gelidium and Smcilatia 
species, and production process are described e.g. by LG. Enriquez and G.J. Rick in Marine 
5 Colloids (vide supra). Particularly suitable are agars which have undergone a mild alkaline 
treatment during extraction from the seaweed, or agars which have been made low 
temperature soluble, e.g. as described in JP-A-58. 193660. Such so called low temperature 
soluble agars" (LTS agar) are commercially available and have the advantage that they may 
be completely dissolved in the aqueous phase at temperatures only slightly above the 

10 minimum mixing temperature e.g. at or above 45 a C. Conventional agars, however, have to be 
heated in water to at least 80 D C, preferably at least 90°C to obtain a clear solution. In that case 
the complete aqueous phase may be prepared at that high temperature, or altenatively a 
concentrated aqueous agar solution may be made at a high temperature which can then be 
diluted and mixed with the other ingredients of the aqueous phase at a lower temperature 

15 above the minimum mixing temperature. 

Suitable guar gums and locust bean gums are commercially available from a variety of 
manufacturers. The guar gum may be mildly modified e.g. by enzymatical treatment. 
Instead of Locust bean gum another galactomannan gum may be used in which the 
galactose/mannose ratio is comparable to that in locust bean gum. Examples of such gums are 
20 tara gum and guar gum which is enzymatically treated to reduce the number of galactose side 
chains on the mannose polymer backbone to a galactose content comparable to that in locust 
bean gum, such as described in EP-A-255153. For the purposes of this invention such gums 
are within the scope of the term "locust bean gum". 

The gelling agent mixtures used in the process according to the invention preferably comprise: 
25 90-10% by weight of agar, more preferably 80-20%; 
5-80% by weight of guar gum, more preferably 10-70%; 
5-80% by weight of locust bean gum, preferably 10-70%. 

The ratio between the amounts of guar and locust bean gum is preferably between 6:1 and . 
1:6, more preferably between 4:1 and 1:4. 

30 The amount of gelling agent mixture which is used in a food product primarily depends on the 
type of food product, i.e. the amount of aqueous phase present, the consistency and viscosity 
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required, the influence of the other components on the viscosity, the temperature of storage 
and of consumption etc. Generally, not more than 5% by weight (based on the amount of water 
in the food product) of geiiing agent mixture is normally used in a food product, preferably the 
amount is at or below 2% w/w. To obtain meaningfull water structuring properties an amount of 
5 at least 0.01% by weight, based on the amount of water, preferably at least 0.05% will normally 
be used, although lower amounts could be used if other components with water structuring 
properties are present as well. 

The term "gelling agent mixture" refers to the fact that the three components are all added to 
and present in the aqueous phase. They need not actually be mixed together before being 
10 added to the aqueous phase, but instead may be added separately. 

The invention is illustrated by the non-limiting examples below: 



Example 1 

Two batches of ice cream were prepared according to the recipes below in which recipe I gives 
a standard ice cream containing gelatin and recipe II gives ice cream in which gelatin Is 
15 replaced by a gelling agent mixture according to the invention. 



Ingredients 


Recipe 


Recipe II 




% 


% 


Butter oil 


10.00 


10.00 


skimmed milk powder 


10.00 


10.00 


20 Sugar 


12.00 


12.00 


Com sirup solids 


4.00 


4.00 


Dextrose 


2.00 


2.00 


Sherex IC9164* 


0.35 


0.35 


Gelatin 130 BUB 


0.60 




25 Gelling agent mixture" 




0.135 



Water up to 100% 

Emulsifier/stabiliser mixture for Ice cream marketed by Quest International 
The gelling agent mixture according to the invention consisted of 60% LTS agar. 20% 
locust bean gum and 20% guar gum 
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Sherex IC91 64 was premixed with 1 /6 part of the sugar and hydrated into the water with 
vigorous agitation for 5 minutes. The mixtures were heated to 50°C and the other dry 
ingredients added, followed by the pre-melted butter oil. The mixtures were mixed with a high 
speed mixer for 1 minute, healed to 65'C and then homogenised at 180 and 50 bar. Thereafter 
5 the mixes were pasteurized for 30 seconds at 82*C in a plate heat exchanger and cooled to 
5°C. 

After aging for 24 hours each ice cream mix was frozen and aerated in a continuous 
. Technology MF50 ice cream freezer to an overrun of 1 00%. 

Both ice cream batches had a smooth consistency and pleasant taste and melting properties in 
10 the mouth. 



Examplq g 

Two batches of chocolate mousse dessert were prepared according to the recipes below in 
which Recipe I represents a standard recipe containing gelatin and recipe II represents a 
recipe according to the invention. 

15J0flCgdifiDl5 Recipe I Recipe II 

Skimmed milk powder 

Com syrup solids 

Sugar 
20 Cocoa 

Chocolate 

Admul GLP1146* 

Gelatin 260 bloom 

Gelling agent mixture" - 0135 

25 Full fat milk up to 100% 

Glycerol lactopalmitate emulsifier marketed by Quest International 
The gelling agent mixture according to the invention consisted of 27% LTS agar, 18% 
locust bean gum and 55% guar gum 



% 


% 


3.00 


3.00 


2.00 


2.00 


16.00 


16.00 


4.00 


4.00 


5.00 


5.00 


0.75 


0.75 


0.70 
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For the two batches the dry ingredients were mixed and added to the milk whilst stirring. The 
mixtures were heated to 70°C. homogenized at 1 50 bar and pasteurized at 85°C for 30 sec or 
UHT treated at 140°C for 3-5 sec. Thereafter the mixtures were cooled to 4-6°C and kept for 1 
hour. They were then aerated in a Mondomix continuous aerator till an overrun of 100% and 
5 filled aseptically into cups. 
Both mousses had excellent flavour and mouthfeel and the firm and yet smooth consistency 
required for high quality chocolate mousse. 

Example 3 

Two batches of low fat spread were prepared according to the recipes below in which Recipe I 
10 represents a standard recipe containing gelatin and recipe II represents a recipe according to 
the invention. 



InffiredisntS Recipe I Recipe II 

% % 

Fat phase: 



15 Fat (animal or vegetable) 


40.00 


40.00 


Hymono 8903* 


0.30 


0.30 


Lecithin 


0.05 


0.05 


Colour: Vegex Carotene (30%)" 


0.0015 


0.0015 


Aoueous Dhase; 






20 Whey powder 


0.30 


0.30 


Salt 


0.30 


0.30 


Potassium sorbate 


0.10 


0.10 


Gelatin 260 bloom 


2.50 




Gelling agent mixture*** 




0.60 


25 Lactic acid 




topH 5. 


Water 


up to 100% 





Monoglyceride emulsifier marketed by Quest International 
A natural carotene food colourant marketed by Quest International (30% dispersion 
in vegetable oil) 
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The gelling agent mixture according to the invention consisted of 27% LTS agar, 1 8% 
locust bean gum and 55% guar gum 

For the two batches the ingredients for the aqueous phase were dissolved in the water and 
pasteurized above 85 D C 

5 The fat phase ingredients were added to the fat at a temperature above their melting point to 
obtain a homogeneous solution. 



The water phase and the fat phase were mixed to a o/w emulsion at above 45°C. 

The emulsion was cooled and worked in a scraped surface heat exchanger as decribed in US 
4,443,487. 

10 Both spreads melted easily in the mouth and had excellent taste and mouth feel. They were 
stable when spread at 5°C and did not exhibit water separation. 
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CLAIMS 

1 . A process for preparing food products comprising a gelled aqueous phase, which 
process comprises the steps of: 

i mixing at least part of the ingredients, including the water phase, with a gelling agent 
5 mixture comprising agar, guar gum and locust bean gum at a temperature above 40°C, 

ii shearing the mixture at a temperature below 40°C. 

2. A process according to claim 1 wherein step i is earned out at or above 45°C. 

3. A process according to claims 1 or 2 wherein step ii is carried out at or below 35°C. 

4. A process according to any one of claims 1-3 wherein the food products also 
10 comprise a lipid phase. 

5. A process according to claim 4 wherein the food product is a low fat spread, a 
mousse, or an ice cream. 

6. A process according to claims 4 or 5 wherein the aqueous phase and the lipid phase 
are mixed above 40°C. 

15 7. A process according to claims 4 or 5 wherein the aqueous phase and the lipid phase 
are mixed below 40°C. 

6. A process according to any one of claims 1-7 wherein the gelling agent mixture 
comprises 90-10% by weight of agar, 5-80% by weight of guar gum and 5-80% by weight of 
locust bean gum. 

20 9- A process according to claim 8 wherein the gelling agent mixture comprises 80-20% 
w/w of agar, 10-70% w/w of guar gum and 10-70% w/w of locust bean gum and the ratio 
between guar gum and locust bean gum is between 6:1 and 1:6. 
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10. A food product comprising a lipid phase and an aqueous phase which is gelled with a 
gelling agent mixture comprising agar, guar gum and optionally locust bean gum. 

11. A food product according to claim 10 wherein the lipid phase comprises at least 0.1% 
by weight of the food product. 

12. A food product according to claims 10 or 1 1 wherein the gelling agent mixture is 
present in an amount of between 5 and 0.01% calculated on the amount of water. 
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